cirrhosis of liver to show dyspnea, central cyanosis, and clubbing and thus to simulate congenital cyanotic heart disease. In the last 3 years we examined seven such patients who were diagnosed as cases of congenital cyanotic heart disease. In this communication, the clinical features of these seven cases are described and the pathogenesis of cyanosis is discussed.
Material and Method Our material consists of seven patients with severe cyanosis and gross clubbing simulating congenital cyanotic heart disease seen between 1962 and 1965 who showed no evidence of intracardiac shunt but were found to have cirrhosis of liver probably with intrapulmonary arteriovenous shunt.
Clinical history was obtained with special reference to the duration of cyanosis, clubbing, and other symptoms, as well as history of antecedent jaundice, alcoholism, umbilical sepsis, and hematemesis, and a complete clinical examination was performed in all cases.
Routine investigations consisting of hematocrit value, chest X-ray, a 13-lead electrocardiogram, barium examination of the esophagus, liver-function tests, and spectroscopic examination of the blood were performed in all.
Every patient was subjected to right heart catheterization and selective right ventricular and pulmonary angiography. Transsplenic portal splenography was Circulation, Volume XXXIII, January 1966 covering upper abdomen and chest did not reveal portoOpen-lung biopsy performed in one patient (case 1) showed a collection of arterial spaces filled with blood and crowded in certain areas. These probably represent pulmonary arteriovenous microaneurysms ( fig. 6 ).
Discussion
Our study shows that patients suffering from cirrhosis of liver rarely may show severe cyanosis and clubbing and closely simulate congenital cyanotic heart disease. The occurrence of this condition in the younger age group and the invariable presence of an ejection systolic murmur at the pulmonic area make the semblance complete. A normally split second heart sound with normal aortic and pulmonary components, normal electrocardiogram, and almost normal cardiac shadow on chest X-ray are against the diagnosis of congenital eyanotic heart disease. Hepatic and massive splenic enlargement are usual and point to the liver. Only in one of our seven patients was the spleen not palpable though enlarged as seen on splenography. Portal collateral vessels and evidences of hepatic failure are helpful for the diagnosis of cirrhosis of the liver but they are not invariably present. Engorged veins on the abdomen were seen only in two of our patients, who also had esophageal varices. ualized in any of the plates on a serial angiogram. It could, however, be due to the dye draining away into the inferior vena cava through the large channel with its torrential flow.
Right heart catheterization was normal in all cases. There was no evidence of intracardiac right-to-left shunt on selective right ventricular angiography. Femoral arterial blood showed an oxygen saturation ranging from 69 to 82 per cent. Pulmonary venous samples obtained in three cases were highly desaturated. The femoral arterial and pulmonary venous oxygen saturation could not be restored to normal on inhaling 100 per cent oxygen for 10 minutes. This excludes uneven ventilation and diffusion defect as a cause of systemic arterial desaturation. The pulmonary angiograms were abnormal in all patients and showed a blotchy appearance (fig. 3) .
The cause of desaturation of the arterial blood in cirrhosis of liver has been investigated by a few workers. Rydell and Hauffbauer3 demonstrated multiple small arteriovenous fistulas in the lungs by injecting the pulmonary vessels of a young man dying of juvenile cirrhosis of liver with cyanosis and clubbing of 10 years' duration. (fig. 6 ). These probably represent pulmonary arteriovenous microaneurysms. The etiologic origin of these pulmonary arteriovenous aneurysms is uncertain and, though they could be congenital, the relatively short history suggests that they are acquired. Vascular malformations like arterial spiders and telangiectasia are known to develop in cirrhosis of the liver. The angioma on the right forearm in one of our patients was also acquired; there was no history of trauma. How cirrhosis of liver causes these vascular malformations remains uncertain. The predilection of these pulmonary arteriovenous microaneurysms to occur in juvenile cirrhosis is unexplained.
The cause of cirrhosis in these cases is uncertain. There has been no history of jaundice, alcoholism, or severe protein malnutrition. Antia and Bharadwaj" were also unable to arrive at the etiology of cirrhosis in most of their cases of cirrhosis of liver in children studied in Bombay.
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The systolic murmur was almost certainly due to hyperkinetic circulation.
Summary and Conclusion
Seven patients with cirrhosis of the liver with severe cyanosis and gross clubbing simulating congenital cyanotic heart disease were subjected to right heart catheterization and angiography, splenography, liver-function tests, and liver biopsy. In three cases splenography was performed on a serial changer with plates covering the chest and upper abdomen. No portopulmonary fistulas could be demonstrated. In all three patients the portal vein was not visualized and a large channel was seen to open into the inferior vena cava. In two patients a selective right lower lobe pulmonary angiography was performed at six plates per second. This demonstrated numerous tiny pulmonary arteriovenous microaneurysms, which probably were responsible for the cyanosis.
The clinical features and the pathogenesis of the condition are discussed.
